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Abstract: Nowadays, a great  interest is showed on natural phyto-pharmaceuticals with functional 
proprieties and effects on metabolic syndrome is revealed in bio-medicine. Encapsulation is a new technology 
which store and stabilize bioactive molecules on different matrices and offer controlled delivery in target tissues 
and cells. Our studies are focused on dry yeast as waste from secondary fermentation of beer to be valorized as 
natural bioactive matrix which can incorporate different antioxidant pigments, flavors or can be included in a 
polymeric mass of low digestible carbohydrates like Isomalt. Starting from a dry beer yeast with controlled 
composition in proteins, B vitamins, phenolics using HPLC-PDA, we tried different variants of encapsulation 
into a melted isomalt mass. We’ve added beer yeast powder, cinnamon, lecithin and cocoa extracts, ingredients 
that are hypoglycemic, antioxidants and can be recommended in metabolic disorders. The HPLC analysis of final 




Nowadays, functional food products are of a great interest due to their dietetic 
proprieties and usefulness in the prophylaxy and treatment of metabolic diseases 
(Hilliam,1996), including diabetes (Warshaw HS and Powers MA ,1999), obesity, fatigue, 
high blood cholesterol, certain types of cancers, cardiovascular diseases, eczema, (Dillerd 
&German, 2000; Doll,1990; Hertog, Sweetnamet all,1997). 
Brewer's yeast is a non leavening yeast (Saccharomyces cerevisiae) that is rich in 
proteins, amino acids, water-soluble vitamins (thiamine, riboflavin, niacin, folic acid, 
pirodoxine and vitamin B12). It is also a rich source of minerals, chromium, copper, zinc, and 
selenium (Anghel, 1991). Chromium is an essential trace mineral that helps the body maintain 
normal blood sugar levels. Brewers yeast is a general nutrient and metabolic regenerator, a 
good food supplement for all ages. One of the limitations of yeast usage is its taste, bitterness 
and smell. Brewer's yeast is more bitter in taste and should not be confused with baker's yeast, 
used in bread technology or torula yeast as these forms of yeast are low in chromium. It 
occurs naturally in the environment and is an important contributor to human health. 
(Hegoczki J, 1997). In the beer technology there are used two fermentation stages, generally 
the yeast remaining after the second fermentation is not valorized or it is used as feed 
additive.  
Nowadays the waste of beer yeast (of first or second fermentation) became very popular raw 
material to be use as an ingredient for food industry, phyto-pharmaceuticals (tablets) or jellies 
(Robert F. Hickey, Gretchen L. Smith, 1996). Until now, no data are reported about the 
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valorization of the beer yeast waste to produce dietetic hard candy drops. Generally 
phytochemicals are active bio molecules found in plants and can offer good sensory 
proprieties and bio active compounds which have antiseptic and antioxidant proprieties. (Rice 
Evans et al., 1997; Socaciu et all, 2006). A combination of yeast and plant extracts can 
improve the sensorial properties of many food products.  
To produce low- or no-sugar drops, different matrices are used, genrally polymeric mass of 
low digestible carbohydrates like Isomalt, a sugar-free sweetening ingredient, chemically 
classified as polyol. It is an odorless, white, crystalline, and low hygroscopic substance which 
tastes like sugar, but it is less sweet. Although it has less sweetening power, it has a similar 
sweetness profile, in a 10% solution, its sweetening power is 50–60% that of sucrose, so it is a 
suitable ingredient for candies (Fritzsching BR, 1995). The consumer benefits of isomalt 
include its low energy value (at most 2 kcal g−1, rather than 4 kcal g−1, as for sugars), 
inhibition of dental caries promotion (Featherstone JDB, 1994; Food and Drug Administration 
,1996 ). Also, it does not significantly increase blood glucose or insulin levels. (McNutt K 
,2000a;)  
 In this context, our studies are focused on valorizing dry yeast waste from secondary 
fermentation of beer by producing innovative drops-like products, dietetic and tasty,  in 
combination with other natural extracts and using isomalt as ”low digestible carbohydrate”  
matrix. Starting from the characterization of the dry beer yeast (Parlog et al., 2008), we tried  
different  variants  of yeast concentrations combined other ingredients to be inserted  into  a 
melted Isomalt mass. We’ve added  yeast powder, cinnamon, cocoa and/or different medicinal 











                                                    
Fig. 1. Beer yeast powder resulted from secondary fermentation (waste) (A) and the microscopic image (40x 
magnification) of beer yeast waste in water suspension. 
 
MATERIALS AND METHOD 
 
To prepare drops (functional candies), the main mass matrix was C Izomalthidex 
1650, a dietetic sugar-free sweetening ingredient, produced by S.C DERA S.A. As bioactive 
ingredients , the dried beer yeast waste (BYW - Sacharomices cerevisiae) 98% dry matter, 
from URSUS Brewery- was mainly used (Fig.1- the lyophilized powder and cells image  
made by Olympus XZ51 microscopy ), Cocoa powder (La Festa International) as a taste 
adjuvant, the Cinnamon extract in glycerin (PROPLANTA S.A. Cluj-Napoca), Lecithin 
(CRASTAN SpA-Pondera) and Citric acid as a taste enhancer. The  most favorable selection 
of the ingredients, the recipes, the cinnamon extract preparation alongside with the process on 
a small scale of  the candy prototype were realized at the Center of Research and Applied 
Biotechnology- S.C PROPLANTA S.A. Cluj-Napoca We obtained 12 different product 
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prototypes using the same low digestible carbohydrates matrix ( C- Izomalthitdex 1650). The 
bio-active ingredients combination and their proportion in the recipes varied as mentioned in 
Table 1.  
For a large scale production we selected the prototype numbers 4 and 10, candies that 
were processed and produced to S.C FELEACU S.A (Racolta E.et all, 2008).  
The evaluation of candies quality was made by sensorial and rheological analysis as well by 
chemical investigations (HPLC analysis of the vitamins B and phenolic derivatives in the 
BYW and in some drops prototypes), according to specific methods optimised by the  
USAMV group (Parlog et all, 2008; Socaciu et all, 2006). By microscopy we checked the 
quality and dimension of yeast celles (using inverted objective, Olympus XZ 51 ) 
The most relevant vitamins B, such as nicotinic acid (Vitamin B3), pyridoxine 
(Vitamin B6), folic acid, cyanocobalamin (Vitamin B12) and riboflavin (Vitamin B2) were 
quantificated using a high performance liquid chromatography (HPLC, Szimatsu) coupled 
with a Photo Diode Array detector. The HPLC protocol is presented elsewhere ( Parlog, 
2008). Prior to injection 0.5 g candy was hydrolyzed in 5 ml sodium hydroxide (NaOH) 1 N 
for 1 hour at 50 ºC. After hydrolysis the sample pH was adjusted to the one of the mobile 
phase with hydrochloric acid (HCl). Next the alkaline extracts were centrifuged and filtered 
through Teknokroma syringe filters. 
For the phenolic acid analysis, 0, 4 g of each candy was extracted in 4 ml acidic 
methanol. The samples  were analyzed by HPLC- UV Vis (Agilent 1200) and the HPLC 
protocol of phenolics separation was: 5µm Supelcosil LC18 column (250x4,6 mm) using a 
gradient A (methanol: acetic acid: water 10:2:88) and B (methanol: acetic acid: water 90:3:7) 
for 55 min, registered at λ =280 nm (Socaciu 2007).In parallel, standards of phenolics 
(galocatechin (GC), epigalocatechingalate (EGCG) , chlorogenic acid and caffeic acid ) were 
run in the same conditions. 
To appreciate the quality of new candy prototypes we organized a focus group 
meeting, to collect the opinions concerning sensorial proprieties (taste, color, smell), the 
rheological proprieties (stickiness and homogeneity of the candy mass). The discussion results 
were centralized and the decision taken followed. Meanwhile there were proposed the 
advertising messages that can be associated whit the product prototype and the issues 
concerning the presentation of the product (design & pack dosage). The discussion run 
between two working groups, one of specialists an the other one of costumers/consumers in 
order to reach the objectives mentioned above. 
 
RESULTS and DISCUSSIONS 
 
1. Sensorial and rheological properties of the candy products  
Table 1 include the ingredients used and the concentration of BYW introduced in the drops 
obtained at laboratory (pilot) and industrial scale (nr. 4 and 10). Different concentrations of 
Isomalt (from 80 to 97%) were used (designated as A, B and C). 
 
Table 1. The hard candy prototypes composition using different concentrations of BYW (Beer yeast waste) 






Concentration of bioactive BYW ingredient % 
 
1 A 3,7% BYW with cinnamon extract 
2 B 0,75% BYW with cinnamon extract 
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3 C 2% BYW with cinnamon extract 
4 A 3,5% BYW with cinnamon extract 
5 B 0,71% BYW with cinnamon extract 
6 C 1,90% BYW with cinnamon extract 
7 A 4,35% BYW + COCOA+LECITHIN 
8 B 0,87% BYW + COCOA+LECITHIN 
9 C 2,33% BYW +COCOA+LECITHIN 
10 A 5,22 BYW +CACOA+LECITHIN 
11 B 1,10 % BYW +CACOA+LECITHIN 
12 C 2,80 % BYW + CACOA+ LECITHIN 
 
Table 2 includes the values (marks) obtained after the consideration of the rheological and 
sensorial properties of  the products and Fig. 2, the aspect of the candies obtained.  
                               
Fig. 2. The image of some candies obtained (prototype 4-left and prototype 10-right). 
 
Table 2. Sensorial and rheological evaluation of the candy products. Marks from 1 to 10 (scale of appreciation) 
were given to each product and property. The average number for n=20 examinations is represented. 
Prototype number Ranking rheological proprieties (RRP) Ranking sensorial proprieties (RSP) 
1 7.80 6.00 
2 7.15 6.30 
3 7.20 7.15 
4 9.30 9.45 
5 8.20 7.00 
6 8.80 8.50 
7 8.90 8.30 
8 7.00 7.15 
9 8.40 8.10 
10 9.45 9.33 
11 9.10 8.90 
12 9.20 9.00 
 
The most appreciated candy prototypes were candy number 4 (RRP=9.30 and RSP=9.45) and 
candy number 10 (RRP=9.45, RSP=9.33). For these samples we made a control of chemical 
composition, by the determination of vitamins B and phenolic derivatives. 
2. HPLC analysis of vitamins B and phenolics in the main ingredient (BYW sample)  
Fig.3 shows the HPLC chromatogram of the ingredient BYW before to be added in the candy 
composition.  Among different water-soluble bioactive components (aminoacids, peptides, 
non-identified substances), one can identify mainly vitamin B3 at a concentration of about   
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Fig. 3. The specific HPLC chromatograms of  vitamins B in BYW after alkaline hydrolysis. 
 
2. HPLC analysis of vitamins B and phenolics in the main ingredient (BYW sample)  
Fig.4. A and B presents the comparative HPLC chromatograms of the vitamins B extracts of 














 Fig. 4. HPLC chromatograms of the hydrolised extracts of candy prototypes 4 and 10. 
 
Both HPLC chromatograms indicated vitamin B3 as a major compound.  All the other 
vitamins were presents in traces (under the limit of HPLC detection, as presented in table 2). 
 
Table 3. Vitamins B content in extracts made from beer yeast (BYW), candy 4 and 10, as determined by HPLC. 
Concentration (mg/100 g sample) 
Vitamin type tR ( min) BYW Candy 4 Candy 10 
Vitamin B3 7.03 440 1.62 13.67 
Vitamin B6 13.65 13.65 < 1.5* < 1.5* 
Folic acid 15.92 15.92 <  1.5 <  1.5 
Vitamin B12 22.39 22.39 < 1.5 < 1.5 
Vitamin B2 24.08 24.08 < 1.5 < 1.5 
*Under the limit of HPLC detection (120 ppm ) 
 
The HPLC analysis of drops show that, comparatively with the BYW, a good recovery 
of bio-active molecules is obtained, and their functionality in a rate of 60-70%. 
Fig.5 A and B presents the HPLC chromatograms of phenolic derivatives in the candy 
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 Fig. 5. HPLC chromatograms of the phenolic extracts of candy prototypes 4 and 10. 
Considering that prototype 4 candies contain BYW and cuinnamon, it is possible to identify separately 
the phenolics of yeast origin (mainly flavonoid glucosides) and of cinnamon origin ( chlorogenic and 
caffeic acids). Meanwhile prototype 10  contain beside BYW, cocoa phenolics , namely catechins of 
type GC (galocatechin) and EGCG ( epigalocatechingalate). Considering that catechins have stronger 
antioxidant action, the vitamins B  in prototype 10 were much more stable and in higher 




Different types of candy prototypes, using as main ingredient beer yeast waste (BYW) mixed 
with cinnamon or cocoa and lecithin were obtained. The most appreciated prototypes, 
according to their sensorial and rheological properties were candy number 4 (based 3.5% 
BYW and cinnamon) and candy number 10 (based  5.2 % BYW on cocoa and lecithin). 
Vitamin B content of yeast ingredient was better preserved in prototype 10, due to the cocoa 
stronger antioxidants (catechins) comparing with phenolics found in cinnamon. 
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